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^ present invention relates to m.lt-proc«.abU 
Rustic coitions. especial* to ~*« 
5 Scions. Partly. although not 

invention relates to compositions for making artrcles 
Saving surfaces exhibiting relacively low gloss. 

«,.™oolastic compositions. especially acrylic 
„ T^i"L are used in a variety of applications, soma 
irthich may demand a particular surface appearance, such 
! s low gloss. Acrylic coitions containing gloss 
„odifie«. usually to reduce the surface gloss of the 
position, are already Known and used in the industry 
Co»only used gloss modifying confounds are ^ talcs or «her 
organic compounds. Talcs can generally be used to 
lie surface gloss to a minimum of about ,0 ..assured at 
7S . starvation angle, . However, when a vary low glos ~ 
Lt. surface finish is retired, e.g. for building 
To^encs such as vinyl siding or the lihe. talcs or 
oc „er conventions! gloss reducing compounds -ay be 
Effective or may be reguired to be preset at such high 
le vels that the other properties of the composite are 
.mprcised. ^ere is therefore a need for an aery ic 
2S Zsition which is suitable for producing srticle. wh ich 
haT a relatively low gloss surface but wh»ch are 
comparable in physical properties to higher gloss acrylxc 
compositions* 

30 «0-A-97/14749 describes acrylic compositions having the 
Iterance of a natural granite comprising a polymcthy! 
Tthacrylate matrix having disperse* within it particles 
comprising 75-sowt. of MA. at least 10% of 
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-Hvienically unsaturated comonomer and at least 0.. wt% 
Ta r=^«. The granite abides are prepared » 
c sting a syrup' of poiymer in monomer staining 
Ta" J« and curing to produce a 9l osay article. 

5 -w r- a «t acrylic article having a 

° S - A - 52 :t: S^HtL^ casting a polymer U 

mixture so that it polymerises, 
and curing the mixture 

10 acrvlic articles which contain 

rrs-A-5304592 describes acrylic * 

V; of a thermoplastic and/or thermoset plastic 

J^-a. do not settle during P-csslng. 
• ,» ebiect of the present invention to provide a 

— — ition . " weh addie6S 

"II associated with prior art coitions. 

,■ „ to a first aspect of the present invention. 
According to a first v „„. M .« thermoplastic 

there is provided a melt-processable tnermop 

composition comprising; 

„.».. «% of a melt-processable thermoplastic 

b) rr : r of , czjx: s 

::tzi=rte^: rz.-. - - - : 

I .thylenically unsaturated comonomer comprising a 
leM t one aixyi acrylate or methacrylate and 0 - 10 
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wt* of a copolymeriseble cross-Unxing monomer, said 
particles having a maximum dimension of 5 m. 
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thermoplastic poller preferably forms a matrix 
tbr0 u g bout whi. the particulate polymer » £ 
The particulate polymer may, however, be more or 1 

tolerated in ao.e parts of the matrix than others as a 

concentrated » *• usftd to 

result of a melt-processing method vhicn may 

result ui been found 

fnrm the composition. Nevertheless, it Has n 

form the comp particu late polymer into the 

r t .:::=::r^ rr^ — — ■ 
rjirto „ ponced ty -h— 

a. injection moulding or extrusren, wbrch have 
excellent low-gloss surface finish. 

The M lt-processable thermoplastic polymer may be selected 
"a range of materials, e.g. pvc. polystyrene 

T Ls .tyrene-acrylonitril. copolymer, and 
polyesters. styre ry e . i(;rylooitrile(SM „ , 

^r^e-styrtne-acryHc*^, Pdycarhonate. nylc. 
a "lie polymers such as polmethylmethacrylate and its 
copolymers with ether (meth) acrylates , provrded that the 
pTymTre, selected may he melt processed at a temperature 
1£ is helow the temperature at which the partrcu^ 
acrylic polymer thermally degrades, e.g. below aho 
X. L melt-processable polymer may also comprise 
blend of thermoplastic polymers. In one preferred formof 
1 invention, the „elt-processable thermoplas ,c poller 
loh forms a matrix is a polymethylmethacrylate MM 
.omopolymer or copolymer derived from a monomer mature 
oon/risiug ,0 - «. «» methyl methacrylate and 
of at least one other copolymerisable alxyl acrylate or 
^thacrylate. * preferred PMM, matrix is a copolymer of 
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60 - 9 8 vt* methyl methacrylate and 2 - 40 wt* of at least 
one other copdymerisahle alxyl acrylate s.l«cted from a 
c allcyl. e.g. methyl, ethyl or butyl, hydroxyechyl. 2- 

, aforesaid, a C. alxylacrylac. (especially n-al*l 
acrylates where isomer, can exist, is preferred; methyl. 
«hyl and butyl aorylatea are more preferred; ethyl and 
lyl .especially n-butyl, aorylatea - eapecrally 
p «ferred; and ethyl acrylate is most pref^ * 
„ preferred copolymer oca.ri.as J - J " ^ ^ 

methacrylate residues and 2 - 20 wt* ox * 
Hast one said alxyl acrylate. Preferably, said preferred 
copolymer cerises at least 82 wt*. more preferably at 
It 84 wt*. especially at least s= wt* methyl 
is methacrylate. The amount of methyl methacrylate may be 
leM than 35 wt*. suitably less than ,2 wt* preferably 
Las than 90 wt*. s»re preferably lea. than 88 wt* 
iaoecially for uae in. construction, such as for vxnyl 
£2 s as hereinafter described, said preferred copolymer 
ray Llude at least s wt*, preferably at least 8 wt 
JL preferabXy at leaat 10 wt*. especially at least » 
of said at least one said alxyl acrylate . Preferably 
said at least one alxyl acrylate comprises a exngle allcyl 
lorvlate The matrix polymer- may additionally contain 
acrylate. m thermal stabilisers 

35 residues of other materials, e.g. tnerma 

"g ami mercaptans as are ccmnonly used in ™=uldmg 
f ^ me formulations,, polymerisation 
lubricants. mould reieas. agents. OV . and Ught 
acabilisers, pigments, dyes, opacifiers, impact modifying 
compounds (including rubbery materials and core-shell type 
tZ* modifying particles, and flame r.tardants^ 
Preferably, the matrix polymer includes a ma 3 or amount of 
me lt-processable thermoplastic polymer, espe^ally a manor 



20 



30 



5 



PCT/GBOO/03184 
WO01/1T719 



amount of said polymethylmethacrylate homopolymer or 
copolymer. 

in the context of this specification, a -major- amount 
suitably refers to at least 60 wt%. preferably at least 75 
wt%, more preferably at least 90 wt%, especially at least 

95 wt%. 

The melt flew index (MFI) of said melt-proceseable 
xo thermoplastic polymer at 230-C using a 3.8 Kg weight over 
10 minutes (according to DINS3735) is suitably at least 5. 
For some, preferred applications, said MFI may be at least 
10, suitably at least 15, preferably at least 20, more 
preferably at least 25 and in some cases at least 27. The 
is* MFI may be less than 35, preferably less than 32. 



The particulate polymer is a homopolymer or copolymer 
which comprises 50 - 100 wt% MMA. at least 0 - 50 wt% of 
an etbylenically unsaturated, comonomer comprising at least 
2 o one alkyi acrylate or methacrylate and 0 - 10 wt% of a 
copolymerisable cross- linking monomer. Suitable partxcles 
are described in WO-A-97/14749 for incorporation into cast 
acrylic products to impart the appearance of granite. 

25 Said particulate polymer is suitably formed from the 
residues of a monomer mixture comprising at least 50 wt%, 
preferably at least 59.9 wt%, more preferably at least 
69.9wt%. especially at least 79.9 wt% of methyl 
methacrylate (MMA) In some cases, the amount of said MMA 

30 may be at least 82 wt% or even 83 wt%. The amount of MMA 
may be less than 99 wt%. suitably less than 95 wt%. 
preferably less than 90 wt%, more preferably less than 88 
wt%. especially less than 86 wt%. Said monomer mixture 
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may also include at least 1 wt%, suitably at least 5 wt%, 
preferably at least 10 wt%. more preferably at least 12 
wt%, especially 'at least 14 wt% of a copolymerisable 
acrylic comonomer. The amount of said copolymerisable 
S acrylic comonomer may be less than SO wt%, suitably less 
than 30 wt%, preferably less than 25 wt%, more preferably 
less than 20 wt%, especially less than 18 wt%. Said 
acrylic comonomer may be of a type as described above for 
said copolymerisable alkyl acrylate of said PMMA matrix. 
10 Said comonomer is preferably an alkyl acrylate, especially 
a Ci.« alkyl acrylate, preferred examples of which include 
ethyl acrylate and butyl acrylate. The particulate 
polymer may be formed from one or more copolymerisable 
acrylic comonomers. Where more than one acrylic copolymer 
i£ is used in conjunction with MMA described, suitably the 
sum of the wt% of the copolymerisable acrylic comonomers 
(excluding multi-functional acrylic monomers) is as 
described above. Said monomer mixture may also include at 
least 0.1 wt%, suitably at least 0.2 wt%, preferably at 
20 least 0.3 wt%, more preferably at least 0.4 wt% of. a 
comonomer which is capable of forming cross-linking with 
the polymer. The amount of said comonomer may be less 
than 10 wt%, suitably less than 5 wt%, preferably less 
than 4 wt%, more preferably less than 3 wt%, especially 
25 less than 2 wt%. In some cases. 1 wt% or less (preferably 
less than 1 wt%) of said comonomer may be used. Preferred 
comonomers capable of forming cross-linking are multi- 
functional and are preferably multi-functional acrylate 
monomers, for example di (alk) acrylate compounds such as 
30 dimethacrylate compounds. 



in one case, said particulate polymer is formed from the 
residues of a monomer mixture comprising 70 - 95 wc% MMA. 
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5 _ 30 wt% of a copolymerisable acrylic comonomer 
(preferably an alkyl acrylate) and 0.1 - 5 wt% of a 
comonomer which is capable of forming cross-linking within 
the polymer. 

5 said thermoplastic composition may include at least l wt%. 

preferably at least 3 wt%, more preferably at least 5 wt%, 

especially at least 6 wt% of said particulate polymer. 

The amount of said particulate polymer may be 40 wt% or 
10 lees, preferably 30 wt% or less, more preferably 20 wt% or 

less, especially 15 wt% or less. 

The particulate polymer may have a wide size distribution 
and particles thereof may have a maximum size of about 
Smm. Preferably, the particles have a maximum dimension 
which is less than lmm, for example particles which pass 
though a 500 urn sieve may be used. Preferably, a major 
•amount, more preferably all, of said particles of said 
particulate polymer of a type described in (b) above can 
20 pass through a 350 pa sieve, more preferably through a 300 
fxm sieve, especially through a 250 jim sieve. In one 
preferred form particles having a size distribution from 
<10 to about 600 /an are used. The weight averaged diameter 
of ' said particles of said particulate polymer may be 
25 greater than 100 w, suitably greater than ISO pa. The 
weight averaged diameter may be less than 500- pm, suitably 
less than 400 jm. preferably less than 300 w. ™>re 
preferably less than 250 jm. The aforementioned weight 
averaged diameters may be assessed as described in ASTM 
30 D1921. 

Suitably, at least 20%, preferably at least 40%, more 
preferably at least 60%, especially at least 80% of 
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particles of said particulate polymer are between .0 
(250|un) and 60 (m|im) mesh. 

It has been found that in high shear processes such as 
a^xusion and injection moulding the particles of said 
particulate polymer are broken up into smaller particles 
so that, surprising, the particles do not produce an 
unduly rough or lumpy surface, even when particles as 
US. as 250 m are used in the thermoplastic composxtxon 
aTthe composition is extruded to form a layer bavins a 
tbi c ta .ss below 100 ,m. The particle sise to be : us * » 
any situation may be selected based upon its avaxiabxlxcy 
and the constraints of handling and processing such 
particles. However, preferred particle sires are as 
described. 

The particulate polymer is preferably made by grinding a 
larger piece or pieces of polymer of the reared 
composition. It has been found that the particles formed 
in this way are irregular with many comers and sharp 
adges. The polymer may be made by a variety of 

«*.v. rt H« e a suspension, solution, 
polymerisation methods, e.g. **** 

emulsion, or bulk polymerisation methods. 

It has been found that when a sheet of the thermoplastic 
poller composition has been extruded and calenders*, 
there are marked differences between the gloss on the 
surface of the sheet which has been in contact with the 
calender rolls and the opposite surface which has been in 
contact with air. For this reason, when the low-gloss 
thermoplastic condition of the invention is applied over 
a layer of a different polymer, e.g. by coextmsion, it is 
preferred that the surface of the low-gloss composition is 
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processed so that it is run through the calender roll 
stack on the air side of the sample. 

According to a second aspect of the present invention, 
5 there is provided a method of preparing a melt-processable 
thermoplastic composition, (preferably according to said 
first aspect), the method comprising contacting, 
preferably mixing: 

10 a) 50-99. S wt% of a melt-processable thermoplastic 
polymer; and 

b) 0.S-S0 %wt of a particulate polymer comprising the 
residues of a monomer mixture comprising SO - 100 wt% 
of methyl methacrylate (MMA) , at least 0 - SO wt% of 
1S * an ethylenically unsaturated comonomer comprising at 
least one alkyl acrylate or methacrylate and 0 - 10 
„t% of a copolywerisable cross-linking monomer, said 
particles having a maximum dimension of 5 mm. 

20 said particulate polymer may have a hardness of less than 
90 when measured on the Rockwell Hardness M-Scale 
according to ISO2039-2. 

Said melt-processable polymer and said particulate polymer 
25 are preferably not cast. Said melt-processable polymer 
and said particulate polymer are preferably mixed by 
extrusion, suitably using a high shear extruder. Said 
melt-processable polymer and said particulate polymer may 
be subject to a shear rate of at least 100s- preferably 
30 at least 115s' 1 . more preferably at least 130s' 1 . 
especially at least 140s* 1 during said mixing. The shear 
rate may be less than 200s" 1 . preferably less than ISOs'S 
more preferably less chan 160s' 1 . 
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Said mixing by extrusion is preferably undertaken under 
conditions such that particles of said particulate polymer 
are broken down.' Thus, preferably, the weight averaged 
diameter of said particulate polymer before said extrusion 
5 is greater than after said extrusion. 

Said mixed/extruded melt-processable polymer and said 
particulate polymer is preferably formed into discrete 
units, for example pellets, of said melt-processable 
.0 thermoplastic composition, suitable for subsequent use. 

Preferably, said melt-processable polymer and said 
particulate polymer are not caused to chemically react 
during said mixing and/or extrusion and, more preferably, 
are not caused to react at any stage in the preparation of 
said discrete units. Thus, preferably the melt-processable 
polymer is not cured during and/or after contact with said 
particulate polymer. Especially, said melt-processable 
polymer and said particulate polymer do not chemically 
react at any stage, for example even up to the formatxon 
of an article of a type described herein. 

The preparation of said particulate polymer preferably 
includes the polymerisation of a monomer mixture which 
suitably includes monomers and/or other ingredients 
described herein, suitably in the amounts described 
herein. The polymer formed is preferably subjected to a 
size reduction step suitably so as to produce particles 
having particle sizes as described herein. The particles 
are then suitably mixed with said melt-processable 
thermoplastic polymer to form said melt-processable 
thermoplastic composition. 
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»u*t* sanect of the invention, there is 
According to a third aspect ot 

folded * -hod of forming an article which cerises 
^ . melt-processabl. thermoplastic cos^icron 
accord to said first aspect or prepared according to 
said second aspect in order Co form said article. 

IB the method, said melc-processable che^plsrtic 
composition may be subjected co conditiona such that 

rX to%^ ",I».Xs. prefers, the weight 
Tera^d diameter of said particulate poller before sard 
ZZ is greater than after said shaping Preferah £ 
the melt-processabl. thermoplastic .exposition and/or th. 
0 L" L to which this is subjected to form the article 
Telected such that a surface of the article formed 
Tid tber^plastie coition includea substantially 
» particles of diameter of greater than 100 m . This may 
Z Lt ed Microscopically.: for e~mple by incident Ugh 
20 optical poroscopy and by scanning electron microscopy of 
sections taken perpendicularly to the surface. 

In che method, suitably said melt-proces.able 
aplastic composition is subjected to . -~ -« |- 
„ ,t least 100s"S preferably at least US. . « 
preferaMy at least 130s"'. especially at least 140. 
Ling the shaping of said article. However, where said 
■nelt-processable ther^plastic composition is =o-crtruded 
■ £or Sample with PVC. a low shear extruder may be used o 
3. which case the shear rate will be lower than these 
discussed above- 
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The composition may be shaped in the form of sheets or 
film. It may be extruded or moulded into various shapes or 
co-extruded or laminated onto other materials, for example 
rigid or foamed forms of ABS , PVC, polystyrene polymers 
including HIPS and other modified styrene polymers, or 
polyolefins. The composition may also be co-extruded or 
laminated onto metals. Sheets prepared as described (e.g. 
co-extruded or laminated sheets) may be thermoformed or 
otherwise formed into a desired shape by a suitable means. 
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Advantageously, where injection moulding is used, low 
surface gloss can be achieved even on highly polished 
moulds. This may provide a route to producing trim parts 
to match low gloss extruded or co-extruded panels or to 
15 -*make clear- plaques. 

The composition may advantageously be used to provide a 
low gloss, pigmented, co-extruded capstock for less 
weatherable materials such as PVC (e.g. for vinyl siding, 
20 window frames and sheet), HIPS (e.g. for shutters, doors, 
sheet) and ABS. (e.g. for shutters, doors, sheet and window 
frames) . 

The method may include preparing a layer from said melt- 
25 processable thermoplastic composition which is thinner 
than the diameters of some particles of particulate 
polymer used to prepare said melt -processable 
thermoplastic composition. 

30 According to a fourth aspect of the invention, there is 
provided an article made in a method according to said 
third aspect. 
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Thus, suitably, there is provided an article formed by 
shaping a molten thermoplastic composition formed by 
melting an acrylic composition comprising: 

5 a) 50 -99 wt% of a melt-processable thermoplastic polymer 

and . 
b) o.5 - SO* wt of a particulate polymer comprising the 

residues of a monomer mixture comprising 50 - 100 wt% of 
MM*, at least o - 50 wt% of an ethylenically unsaturated 
xo comonomer comprising at least one alky! acrylate or 
methacrylate and 0 - 10 wt% of a copolymerisable cross- 
linking monomer said particles, having a maximum dimension 
of 5 tnni- 
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The article need not be entirely formed from the molten 
thermoplastic composition. There are many applications in 
which an article may comprise other materials, e.g. it may 
be a laminate of the thermoplastic composition and another 
material or the thermoplastic composition of the invention 
20 may form only a surface coating on an article. Such 
composite articles may be formed by forming a separate 
thermoplastic layer and bonding it to the finished article 
or the thermoplastic layer may be applied by techniques 
such as coextrusion with another thermoplastic or by 
2S extrusion coating. 

said article may be a coextruded or laminated component. 
Said article preferably includes a substrate and a 
capstock material wherein said capstock material comprises 
30 said melt-processable thermoplastic composition. 



Said component may be for use in construction. 
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Said component may be for use in construction of a 
building. For example, it could be a solid or coextruded 
building component, for example a soffit board, barge 
board, fascia board, cladding board, siding, gutter, pipe, 
5 shutters, window casement, window board, window profile, 
conservatory profile, door panels, door casement, roofing 
panel, architectural accessory or the like. A preferred 
component for use in construction is a co-extruded 
component comprising a substrate, for example made of PVC, 
x0 HIPS or ABS (especially PVC) , and said melt-processable 
thermoplastic material provided as a capstock thereon. An 
especially preferred component is vinyl siding comprising 
PVC and a capstock of said thermoplastic material. 

15-* said component may be for use in constructing a vehicle or 
in another automotive application, both as a bulk material 
or as a co-extruded laminate. Such applications include, 
but are not limited to, decorative exterior trim, cab 
mouldings, bumpers (fenders). louvers, rear panels, 

2 o accessories for buses, trucks, vans, campers,, farm 
vehicles and mass transit vehicles, side and quarter panel 
trim or the like. 

Preferably, a surface of the article formed of said 
25 thermoplastic composition has a roughness (Ra) of less 
than 2000 angstroms, preferably less than 1750 angstroms. 
The roughness may be at least 350 angstroms. 

suitably, a surface of the article formed of said 
30 thermoplastic composition has a surface gloss, measured at 
a 75° observation angle (according to ASTM D3679) , of less 
than 85. preferably less than 75, more preferably less 
Chan 65. especially less than 55. In a preferred 
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embodiment, the surface gloss, measured as described, is 
in the range 4.5 to 30, n»ore preferably 9 to 20. 

suitably, when a surface of the article formed of said 
5 chermoplastic composition is tested for impact "sis*ance 
in accordance with ASTM D4226, the mean failure hexght x. 
not less than 7.5 inches. (19.1 cm), more preferably not 
less than 9.5 inches (24.1 cm), especially not less than 
10. S inches (26.7 cm). The mean failure height may be less 
10 than 15 inches (38.1 cm). 

According to a fifth aspect, there is provided an article 
which comprises a thermoplastic composition, wherein saxd 
article and/or said composition (s) are as described in any 
IS* statement herein. 

According to a sixth aspect of the invention, there is 
provided an article formed from a thermoplastxc 
composition which comprises a melt-processable 
thermoplastic poller and a particulate polymer, wherexn 
che weight averaged diameter of particles of saxd 
particulate polymer prior to formation of said article xs 
greater than the diameter after formation of the article. 

According to a seventh aspect of the invention, there is 
provided a method of forming an article which comprises a 
substrate and, on the substrate, a capstock layer, the 
method comprising: selecting, for example preparing, a 
melt-processable thermoplastic composition comprising a 
melt-processable thermoplastic polymer and a particulate 
oolymer wherein some of the particles of the particulate 
".olymer have a diameter of x ^m; and extruding, preferably 
co-extruding, said selected composition to form a capstock 
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layer of a thickness less than x /zm. The thickness may be 
less than 95% of x, preferably less than 7S% of x, more 
preferably less than 50% of x. 

5 The invention extends to an article which includes a 
substrate and a capstock material prepared from a 
thermoplastic composition as described herein. 

A capstock layer as described herein may have a thickness 
10 of less than 200 pa, preferably less than 175 pm. more 
preferably less than ISO fim, especially less than 125 pm. 
The thickness may be greater than 50 jm. A thickness of 
about 100 pm is preferred. 
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Any feature of any aspect of any invention or embodiment 
described herein may be combined with any feature of any 
aspect of any other invention or embodiment described 
herein. 
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Specific embodiments of the 
described, by way of example. 



invention will now be 



Example 1 

25 A mixture containing a 92% wt commercial acrylic polymer 
DIAKDN- MG102 (Ineos Acrylics, U.K.) which is a cbpolymer 
of methyl methacrylate and ethyl acrylate and has a 
molecular weight of approximately 90,000 and 8% of a white 
pigmented masterbatch was compounded together and pelleted 

30 using a Werner & Pfleiderer ZSK30 30mm twin screw extruder 
running at 230»C and 275 rpm. The resulting pellets were 
extruded into a lmm thick x 100 mm wide sheet using a 1.5- 
(30mm) single screw extruder operating at 230°C and at a 
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line .peed of approximate* l«/«inute. The extruded sheet 
mB run through a 3 -roll ealendering stage upon exit froa 
ch . cruder. The rolls were heated to about 6CC and 
were 50mm' in radius. 

5 Tb e gloss of each surface of the sheet was measured usin, 
a Rhopoint Novo-Gloss meter measuring at an angle of so C 
as will be understood by those experienced in the art of 
extruding thermoplastic sheet, one surface is in contact 
xo with the heated calendering rolls for longer than the 
other surface and so these surfaces were measured 
separately. The surface in contact with the rolls for the 
lQ ngest time is referred to as -highly calendered <hc 
whilst the other surface is referred to as less 
calendered UC. The gloss of each surface was measured 
at 10 positions along the direction of extrusion of the 
sheet and the average result is shown in the Table 1. 

preparation gjj^linjgd »«yiio particles 

20 rirlas-linxed acrylic polymer was made by bulk 
polymerisation in a sealed nylon bag a monomer mixture 
comprising S3* MM*, a* n-butyl acrylate, 8, ethyl acrylate 
and i% ethylene glycol dimethacrylate together with 
initiators and stabilisers. 

The mixture was subjected to a pre-programmed thermal 
cycle as conventionally used for bulk polymerisation 
processes and then cooled. After cooling to ambient 
temperature, the bag and thermocouple were removed and 
discarded. The resultant polymer was ground and sxeved 
with a standard wirecloth sieve. The sieve fractions 
which passed through a standard US 60 mesh sieve (aperture 
size 2S0 pa) were used for these Examples. Partxcle size 
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analysis showed that 82% of the particles were between 60 
(250 ,«) and 80 (177 ^esh. The particles appeared to 
be of irregular shape approximating to pyramidal. 

The particles of cross-linked acrylic polymer were added 
to the polymer and colour masterbatch mixture. The 
mixture was compounded using a ZSK 30 extruder (at 230 C, 
275 rpm) and a shear rate of about -140s* 1 ) and pelletised 
and then sheet samples were extruded and their gloss 
measured, as described above. 
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The results show that the presence of the cross-linked 
acrylic particles reduced the gloss of both of the surface 
of the extruded sheet significantly. A difference in gloss 
between the surfaces of the same sheet was also noted for 
those samples which contained the particles but not for 
the sample containing no particles. Examination of the 
samples showed that the shape of the particles had not 
been changed significantly but their size had been reduced 
to about 50 - 70 /im. 
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Example 2 

PVC pellets (EVC compounds RG7-760-1476) were tumble 
blended with cross-linked acrylic particles as described 
in Example 1 and extruded into sheet at ISO-a as described 
s in Example 1. 

A sample without particles was made in the same way. The 
gloss was measured as described in Example 1 and the 
results are as shown in Table 2. 
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Table 2 



Particle content 
<wt%) 


Surface 


Gloss units 


0 


he 


80 


lc 


37 


10 


he 


54 


lc 


20 


^ 20 


ric 


11 


lc 


8.5 



Example 3 

Particles of a green coloured cross-linked acrylic polymer 
15 were made from a monomer mixture comprising 84% MMA, 15.5% 
butyl acrylate and .0.5% ethylene glycol dimethacrylate 
together with stabilisers, initiators and a chain transfer 
agent as described in Example 1. 

20 The particles were ground and sieved as before. An impact 
modified grade of acrylic moulding polymer (DIAKON" 
ST3SG8) was coloured using a green pigmented masterbatch 
at 8% wt. The green particles were compounded into the 
base polymer on the twin screw extruder and the resulting 
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pellets were injection moulded using a Colourstubbe 
injection moulding apparatus at 230'C to form a 75 x 50 * 
3 mm plaque sample. The gloss was measured as described 
earlier and the results are shown in Table 3 . 

Table 3 



Particle content (wt%) 


Gloss units 


0 


85 


5 


15 


10 


8 


20 


7 



.4 

10 



15 



20 



25 



Example 4 

Cross-linked acrylics polymer was prepared by bulk 
polymerisation of 83.18 wt% MMA, 14-68 wt% co-monomer (n- 
butyl acrylate) 0.61 wt% cross-linker, 0.49 wt% of chain 
transfer agent and 0.05 wt% initiator. 

The polymer was ground and sieved to produce a particle 
size distribution wherein 36.7% w/w lay between 60 and 100 
mesh (250 and ISO M *> and 35.1% w/w were between 150 and 
30. im and the material had a weight average particle 
diameter of 187.9 nm. 

8 wt% of the particulate polymer was compounded into a 
commercially available impact modified acrylic copolymer 
(DIAKON™ ST3SG8 as described above) using a ZSK30 co- 
rotating twin screw extruder at 230«C as described in 
Example l. 
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Example 5 

_ 4 was compared to 

.. » — — » LTZL. -eight averaged 

» cross-linxed bead part =1^ ^ ^ , re£ err.d to as 
alters Of « 40 rMpectlvely) . 

Examples 5.1, 5.2, ^ 

^ P arciculate polvosr . and the -X-^~ 

— - -jrJirT. -."sing a 
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sheets was measured using a «n j~ 
Md the results obtained are shown an the table 
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Sample 


Inicial 
oArticl© 

M^* «L w ^» w «fc »• 

diaraeter//na 


20 Q Gloes 


60° Gloss 




Eg 4 


190 


3.9+/-0,2 


29.8+/-0-6 


33.S+/-1.2 


Eg 5.1 


20 | 


5.7^/-0,6 


3Q.4+/-0.8 


27.4+/-1-6 


Eg 5-2 


40 




34.3+/-1.4 


33.8*7-2-4 


Eg 5,3 


To 


13.6+/-1 ~~ 


44.6+/-3-2 


43.9+/-1.2 


Eg 5.4 


Too 


15, 4+/-1. 7 


47.5*7-2.9 


47.7+/-1 
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The gloss data for the cross-linked bead materials of 
Examples 5.1 to 5.4 exhibit a linear dependence of surface 
gloss on bead diameter for all gloss measurement angles. 
However, the material of Example 5 does not fit with these 
linear trends. In this case, individual particles could 
not be identified in the surface, while the presence of 
large discrete particle was observed for materials of 
Examples 5.3 and 5.4. More particularly, incident light 
optical microscopy confirmed that particles of the same 
size as added to the extruder were present in the matenal 
for Examples 5 . 



